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[0001] «bj \x mmmmijmttiDmmmmmL, mcn^wmh^ w 



[0002] mMm&MMlH; induction heating) ^^©iDii 

[0003] zommmmMm^^mmBW.^^'tc^w^w.^ ^p^yyyy&mmt 
i-m^-7^(oi,(Dtit^Lx^mwstm<^mmM(oMW\±h±m 
&zm<i-z>zttfxzz>t\< ^m&%$Lx^ ^ 0 

[0004] *fc, jtijfa3§^f£i:LTI*jff tO»fc ^y-ytUttftrtB^^h^^^JtcSSJE^ 

[0005] t^6x\ z(D$i(DjmMU^m"tz^mm^^xit, *<DtiL&m&&<otk 

[0006] r©J3ttiMHIgBiLT, IKlfiWlcJiDttf^^^SrSttlRorili^-ra 
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BR). 

[0007] LfrLfctfb. IWtttti tcli^ftfc^ygffiT'l-i, jK*£riJ#S:-T?*>aa«=i 
[0008] ftffFXftl l^H^$ttfc^»lT'il, ^<DAp^D»75i5«iff5«T*fcS« 

[0009] 2rajftn-?©iafij&tt©*»y-M£ia£TL^ 
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toon] zfc\z£<o, m*xm2{zm^ntzmmmm^ ^xix ^mmmm^tm 

mt^Xm : <$mm - 3 1 9 3 1 R 
#f : #112001 -267050^fR 

[ooi2] u>L##e>, M!|#f ; r-»2(iii7F^fcAP^^S(i, mm^/^t-f-^My 

[0013] ^EW»2{-p^$nfc?jD»ffi-e{i, ^©i»©'CTtffl^ 
toon] Sfcic, #I i F5:^2ici 3 7pl^^n^pi^mT'!i, ^<aMWa 5 «£5ii©1-3 
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[0015] »^<d @ mz, mmmmMB^^Bit<DUWRxfm&mm<Dtum^ 

[0016] ^^fS^S^nTa^^WI-SW^^^, gjfE 

[0018] [lll]»0j!)O»<D«l^ 
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m 1 3]»tfdi<D0?i3 {zmzimMW.^ £ b ic jtil<D«j&£^1-TO©rSll 
Clll4]*|gK<7)||Sfe©^1i4{c#5^«iS©<0ti?*Sr^i"«tl»Wfffiia 

[0019] EJIT, W^llii^miov^ iaE^#flaL-C^jNBt^KWi"5. # 

[oo2o] mmmmi) 

o 

[0021] mil^i-J;9^, MW^MiOOli, i^^frt^T, rjgjfcK^Jiffc 
1-5)101, flMKil02, U—if"fc"-^^i-103, MffflOS, ££«ffil07, 

[0022] niic^v^. mythVMom, i jm<Diimmft<Dmm&xmmm£%iw 

[0023] l^-lf-K'-A^^ 103ft, il^t^^ffiTftltraE^^t:^-^^^*^ 
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mmm r Lxm m&vLtfco , m^y a i o 1 <num \zMmmmm$&fcb 0 

[0024] 5SMl05(i, @feM$^il^n-7l06^l^-CV^ o 71061*, 
MK7Al01^faLTS£M£tiT&^^ 

[0025] ~;m-J:^M°-7l06±©^^ 



[0026] »^E107«, ^D"7l08[^t<9HfT^©^^5^-r-fei|;«tLr© 

[0027] rcO«t?{cLT*^#^Htll l^?f^Bjr f $^,/--f^Ml09f4, SE^?R^Kl 

[0028] ^j£mi--mnwm^&fctammom. fe?tmw2oozmmLtzm 

[0029] te»109?l^|lSII$Hfc^COMK^A101tt, ^w^s^te^h^- ^ 

So 

[0030] im(^LfclMfim H2ii, 
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,^K/uh2lOSr»*1-5S#p-9240&tJ { ^/Whia«g^aiLTOJ!lOED-5 

[0031] H2|c#=v^r, ses^umoti, 7220tJ£#p— 9240ttc!KSB*nT 

^5. X^p-7220(±, ^^^M200O^MS201W±^{|li|{C|Hl!|E|^iCi!i|li 
£&*ITW5 0 «D-9240tt, *fMWg201^Mi!i|li202!U;!3tSfjS?tl-gx^W 

ite>nfcffis&^203icii^gati*ii3t$n'rv^. M±p^725ort, ammo 

[0032] JMM£203tt> =^'<*204£>K&ltSttfc: < M, &M202& WtLTflSth^fa 
(CfSijfSo 5£«p-7240{±, ^W«fjtg203CO«fflijiC#oT»L, «»^h 
21O£#A/^A0En-525OfcE«LTV^ o 

[0033] ?JPJ±n-7250ii, |Il^L^V\MM{-J:^^PP^!^t-lH]»fj^n5 0 ^«p- 
9240(i s aPJEo— 5250roil*5tJ:l3»j^/i/h210^WL4^f>f£!aiia(E^S 
o ZtllM^ ^^h210#\ ^a-7240i^n£Ep-7250iric:M$nT^ 
^MicSE]^^, i(D5filR'<A'h210O«lE»Ellg|Cj:i9, Hfl^H^lOirflPE 

[0034] ^JPM\^tt230(i, «rfiIH*SCO«ittBW*Pftt^S3a*6*0, 02J^-fJ:9t-, 56 
f^/1^210C0£*to~7220{al^£^^ 

<<jU231k* M=^231^?7^7^hT«tfc='r232t, 5BJR^<^h210R 
t>*^P-y220^^^lfj^3^23l^^t*^^^3T233 < !; > Srffll^T^S 

[0035] BMft3^231l±, ^[l/^^S^fcy^y»ffl^T^/5^nT^D, XJ#p-72 

2oiz»«*nyi:38»^i'h2io(o^jiii*ra»j;5ic, ra^R^nm^i** 

*lTV^5 0 M^^231{Cli v S^L^^M0^^»Jl-«^^J25kHz<75 
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[0036] ^T232!j;, mB*4A'23l0m&&T-^mzM&&tl1tT-?-a7232ab 
, B!l«3-fA'231©*ia't'^JCBBE**Wt"fc^— =7232bt, SN&=^/V231<£> 
#0flE© WiB^EttSilfc'y-'f K3T232ctT?ffijaSilTl ^ 0 ^T232WTOi:t 

[0037] -fey^— aT232bi:f-^K37232ctli, 7—^=7232ai#UHEI8&fl|jaEl/C 

[0038] iry^-=iT232bi:^K=!T232ct[4, JS^GKiaffXfc**" GOtH* 

fcHrffi&W UTV T-^T232a^ll3WJ;^}^fCiaS$nT^T 
^ii^;Wh210-drKjii-5r^^ftir^™^7232b ( tf--rK=!7232c^ c fco-Cft 

[0039] d^T\ =7232bXUNH'K='7232c£ra\ 7~f-^7232a<b-f^M 

[0040] ^©J:$|i«|fifcSnfcM$ltlB200l4, 021:3*1- *£»h-fHfciiiaME 

[0041] ^#n-7220i«»^ii^ii#7cM^«|g^'<^h210cD||[B(;(i, 

lh-*^3i»^5ffla[-fe>'f-260*sfttti"t-5J:5^l9:ftbti-Cv zoUJg-tyf 

[0042] £fc, E*Kl09©DfcS*lRlTSfE«l©, »-<^h210©«D-7240tC?i^ 

S|!*Wf^K270*«K^e)tlTV^ a 
[0043] £<btC, J0B^E23O(C{i, Kitt:x</u231&U<='7232fcHtt£, i*#*MtfcLT 
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0a^#>f K234rt*IRtt&;ixTl ^„ 
[0044] &*3, 02K:^W:=T232f4 s *0*rffiteft#¥R?8SfcfcoTV Zl<D=i72 

[0045] H^;H>2lO{t , £#as#?;MlS#/&360 (°C) ro#W;KIIt t«S»*^MR 
-CV^5 0 UtE*Ml±, (¥SlO/zm««Sr2~3aaLfc^iLTt)«t^ e $ 

*gM(i, 200ra~500(TC)©®HT**)5rt^M*t^ 0 £fclw* M^h21 
OW^SjWlJiOTttXiA, PTFE(PolyTetra-Fluoro Ethylene K PFA (Per Fiuoro 
Alkoxy Fiuoropiastics) , FEP(FluorinatedEtyienePropylenecopolymer ) , ->!J=i— y 

[0046] 55fft^yl/h210©SttO«-Wi:L-Cf±, ±$»*°!M5KWit<7Mt!k 7?*^ 

Srffl^Sdfcfc-CtS. 10Rli\ wOH^yUH210!i > If £40Aim«SUS430(f$tt 

VMtJ¥^30-60Mm«^^Hl^^h^fooXtctt\ 
[0047] 3SJHl^h210tt, * /^oHflfe(DinifRl3£#^rottdB SjifttfCffll 

[0048] 7220(4, if.t£^20mm, ft£#320mrru J?W0. 2mm£>RffiiK0)& 

JRo-^fe&S. fc*3, ^^a-7220©TOi:t-C!4, ft, TVK, m&Xf-^-v^^ 

^ttSrfflV^tjJSSfftt^o *>tol^ «tt^7,xyi/xWT'foSSUS304-C- 
ffl^tfc»n-7220{4 % H^f££a^72y Qcmti*i<A»0#«ttT?S)^WT?3t 
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*S$f$L<»JWw&*, 0. 04mm#>b0. 2mm<^BT'fc£*><0»£U\ 1 
[0049] ^#D~7240{i, M^MS(^rtij:, T^fs-CiOm , S&30mm<£>{&!ft 

[0050] fia'T^-C65it«->y 3 -^"^{-J;oTW^IX-CV^5 0 

fcfer, PFA, PTFE, FEP$©*tfll8*>5Hi=*.k&, llfcS^lliS^Ltif t 

[0051] fcte, *^SSo^lil!^^P»M©«(^ov ^f¥ttiaftH-*"5. 03li, 

^1Bitc:«6APSSHfeflit«>ia3t*3ii-5A-AWrii0, 0514, ^fe^lll:^^ 
[0052] H3S.t>*04{c^-rj:9tc, *3ltfi«)Jgfllilc«5*PJR3SK300li, WatLitSSSft 

^/Ph210 % i)«=^231, T-5 : -=tT232a, ir>-*-37232b, -jMr=T232c 
2fcUsatGpT233<Dft!lfc, |gB^h210/j^'r^^Sj^(C^ofc^i:'dr^^-r§^ 

^ffirt^^^itr©t-^^-yh30i^fi^T^5 D 

[0053] U3&OT4(^^t, *mmmmummmmw3oo<D^-^x?yh3oi 

[0054] dt^^ ^^PMffi300|C4o^6^-*^'yh301l4, ^231^1^ 
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[0055] i-ffioh, ^^hSOlii, T-5 L ='T232a, iry^-3T232b^ U^-fK^ 

r232c, ^^T233iz^x^!&^it±^(Dmmmimm^ / y\-ht^tLm. 

[0056] t£oT, lco;jP^fi300^io^T(i, if- ^x^-7h301ti!)l?W^231 tS:* 

[0057] w <D^Sft^E300!CfeV ^T(i, ^B^l-h210£DWtt/J :: ®a^ : t : - ; )"T'fo575^ 

ri\&U ! 3g|^M^210^iLW^J^^ 
/!^210^SffiMl-&ofc<ht^ 

[0058] £fCs ^M^ffiSOOiC&V^I*, ^-^^^yK30H3frSMoB^^/> 
&l^CDT\ 1f-**^;/h301;«&^^ 

[0059] -<Dmmmmoo\zmzi-~*x*yh3oimmmmt. mmmmo 

i> 0 floT, ^JB^l300(C*5^Tfi, 3SJft'</i'h210#&# illfflJglC&ofci: 
2locofgflfflQ«, BB5l^-f-Jt5fc, W=J^23lc7^.aco#iHimco^ itijiM, 

^^~^^^3oimmuitLffm-f^MxMc^:t^ 

[0060] $fc % ^coAP^g 300 j Cfe ^-CI4, if- ^A?<yh30Wm?&£tiX\<^%m<n 
[cffi^Ul^ *C0ADfl^®300«C*J(tSJiljfiS3^231<7?Wll 
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[0061] z.<D&\zm&L1dsMte*'(A'23i\ts W#IB*0)*i*©fl&;SE#ft##rfcJff>v> 

D 

[0062] £7c. rcD^PS^H300iCl.-fcl *Tli, TO='^/V231(75M^^!h1jR^, fifties 
%mt&^^231(Dmx%<n%®%m, H3&OT4fC7Ff ^^1-301 

[0063] r.cOJ:5{-^U3tM=i^i'231tt, lE34i'iF^-J:9l-, M!^3^231 W^IhI^ 
^oic^tLT^M^^ 5 ?, H5(c^i-J:9^, *}R^uh2io«!ftflkQ#*lsI' : f« 
'tOrofe^-CR— -9— 1-301 ASKRSnTV *frV ^MT'lgii-^ 

[0064] (HJfe0>J#i2) 

JtOJ&tRl K«$to?ft§£tt300£Htt|-C*)5 o 
[0065] il{H^^601li, ^w¥Ba«f^^/U231Wj#i|co#il]^^^^9J:9 

[0066] Z(D£ot£ffi}&(VMPmS:600{t, ±5t-, If— *^^yh301<oEK:Sf|S 

x^h301&E^Lfci,Hcj;3^I|^^ 
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[oo67] mfcmmom, ^m^^m^^xm^i-^ttm^ \ 1- & 
mmk<nm&m&&mfrbtem&mmoi\x mm^^23UM±^ 

[0068] (M<W£f#3) 

[oo69] msRx^m^z^-tio^, z<nMw<Mmoott, y—^x?- y b3oi%mm^4^2 
[0070] wW*nfftsi(ii8oort, ^-^^vb3oi^mm^^/\-23ioy^(D^mw,(Dmm 

izmmi-%£o\zUc(DX\ z<n^~**9yh30\*m&ir%\v^tz<>xW>m^fr 

[0071] *fc, ^WipfA^l800f4, *-*^yK30iaSBElR$tlSJaiitt='^l'231W*» 

<Dmm^<Dm^z.&rtzmB^b2io<D&MQt>K Biote^H-j^t* ssw^ 

[0072] -C-C, H8^U![l)9^^1-;jPi^l800ii, f— ^^ 5 yh30lSrJBHK=»>f/l'231 
(D^C0#H3^,WJllf (*@3fciOrtftiai) tlBKLfcW-CfcSd^ ^£Dii--^X^-y|-3 

oii4, mu\cfjki-mmmmioo<D^^ mm^^23i(Dm^mMM^iM 
n^mm.^4^23it±^^T232ct(Dmic^^xo^mLxi,mm^ 



[0073] tZ6X\ 1tiftLlt&Mto<D&f&\Z.ftZtot^WtZOO. 600, 800, HOOtt, IBM 
§ 0 Z<DX0^W^(DMW\mW:300, 600, 800, 1100(3, iafitt3^U231*»t>«^ 

[0074] s(rii*ufc**ssw?i$flgt^5*BSR3Sffi3oo, 6oo, 800, liooti, aa=»-f 

^^yh301^ir^-3T232bt^K^T232ct©rfm-Se^ttS/^^lfoT 
t^ D r©i53iCfllJ5feO*OSlSS*300, 600, 800, 110014, f— •*^yh301*iffl 
r&^V-231ri^3g£^&aj|CW$m^ 

[0075] M^Lfc#»«m^^5l]P^g300, 600, 800, 1 lOOKfcV ^Xtt, 

|||i^h2lOW^^^^^»T^^^dST^SWT%^ffiro^^li^i^±^-t5 
^Ol^^Mt^^^ 
[0076] Hija!tfc#»©M(C^^JP^^ft300, 600, 800, llOOlOol^tfi, 

^yh301&ffi^LTi/>5)o ^©W^«iJMnf^ll300, 600, 800, 110(±,i6«l 
^/Wh2107>«i£ftT^5l^ 
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[0077] mmLtz^i&mm\m=bMmmmoo, eoo, soo, noo(±, mm=*<< 

;U23lRt/=T232*ISIK#*»Wj5«»^V'h21OO^JIia0t;?eoT»|6liBKU 
fcfltfiSfttEoTlr^a *fc, ^OWfefflBa^tftKttaOO. 600, 800, HOOUlfc* 
t>T(4, 3SJ^^h210&tf3tWrn-^220S:Sft-**5»tcJ8bltt="'</i'231&l?3 

[0078] ±^o«t9^^ffi^^^r-J-y^#^fS:*T, g§##tfw^MfcK 

^7232£i^eil]|5{rcfo5^ r 

[0079] ^ro^M^MfC^^JP^ffiSOO, 600, 800, 1100lw*5V^(is 

»SR^h210*r5»o-7220&0«3e#P-7240-C$WpLTV ^(OHlfi^ 
yuh210(±, 012&O«iai3(Cfl%-t-*l!KaSBl2OO > 1300^9(^^x1^^- 
7^t^MLT^#D-7240tLT«»^fc^J;9^tfot>WT'fooTtJ;V> 

[0080] gi^w#««^(cjoV ntiIs R^JUiaatftfei^glrtL-c, If- 

[008 1] ($%a?&1l4) 

»<D^fi4[cW^»p^tto#'««^3ti-oi *xwi-rz>. Hurt, 

„ ft*>\ 014teJ3V*T, »^WlM^ll2^^«it200<i:[W)~«M^ 
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(57) Abstract; A heating device in 
which irrespective of the material 
and temperature characteristics 
of a heating body healed by 
electromagnetic induction, 
abnormally high temperature 
detecting means and temperature 
operating means can be quickly 
and infallibly operated through 
an inexpensive, compact structure 
when the temperature of the heating 
body become. 1 ; abnormally high. 
A thermostat (30!) is disposed 
between bundles of conductors of 
exciting coils on the same side as 
exciting coils (23 0 with respect to 
a healing hell (210). Therefore, the 
thermostat (301) and the exciting 
coils (231) can be held together 
by a coil guide (234), and their 
wirings and terminals are disposed 
concenlratedly at one portion. 
Therefore, the number of parts and 

the number of assembling steps can be decreased and the device body can be compactly structured at lower cost. Further, irrespective 
of whether or not the material of the heating belt (210) is magnetic and whether or not the temperature of the heating bell (210) is 
above the Cuie point, the thermostat (30 1) correctly operates if the heating belt (210) is heated to an abnormally high temperature. 
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CLAIMS 

1. (Amended) A heating apparatus comprising: 

an exciting coil made up of a plurality of windings 
5 of a conductor wire for generating a magnetic field; 

a heating element that is heated by means of 
electromagnetic induction through an action of the 
magnetic field; and 

an abnormally high temperature detection section 
10 that detects that said heating element reaches an 
abnormally high temperature, wherein: 

said heating element is made up of a body of rotation 
which moves with respect to said exciting coil; 

said exciting coil is wound along the axial direction 
15 of the body of rotation and disposed so as to face the 
outer surface of the body of rotation; and 

said abnormally high temperature detection section 
is disposed on the same side as said exciting coil with 
respect to said heating element and between winding 
20 bundles of the conductor wire of said exciting coil. 

2. The heating apparatus according to claim 1, further 
comprising at least one of a center core made of a 
ferromagnetic member disposed at a center position of 

25 the winding of the conductor wire of said exciting coil 
and a side core made of a ferromagnetic member disposed 
on the outer side of the winding bundle of the conductor 
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wire of said exciting coil. 

3. (Amended) A heating apparatus comprising: 

an exciting coil made up of a plurality of windings 
5 of a conductor wire for generating a magnetic field; 

a heating element that is heated by means of 
electromagnetic induction through an action of the 
magnetic field; 

an abnormally high temperature detection section 
10 that detects that said heating element reaches an 
abnormally high temperature; and 

a center core made of a ferromagnetic member disposed 
at a center position of the winding of the conductor wire 
of said exciting coil, 
15 wherein said abnormally high temperature detection 

section is disposed on the side of the winding bundle 
of the conductor wire of said exciting coil, in an area 
interposed between said exciting coil and said center 
core , 

20 

4, (Amended) A heating apparatus comprising: 

an exciting coil made up of a plurality of windings 
of a conductor wire for generating a magnetic field; 

a heating element that is heated by means of 
25 electromagnetic induction through an action of the 
magnetic field; 

an abnormally high temperature detection section 
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that detects that said heating element reaches an 
abnormally high temperature; and 

a side core made of a ferromagnetic member disposed 
on the outer side of the winding bundle of the conductor 
5 wire of said exciting coil, 

wherein said abnormally high temperature detection 
section is disposed on the side of the winding bundle 
of the conductor wire of said exciting coil, in an area 
interposed between said exciting coil and said side core. 

10 

5. The heating apparatus according to claim 1, further 
comprising an opposed core disposed on the opposite side 
of said exciting coil with respect to said heating element 
for forming a magnetic path. 

15 

6, The heating apparatus according to one of claims 
1, 3 and 4, wherein the conductor wire of said exciting 
coil in the area where said abnormally high temperature 
detection section is disposed are parallel to each other 

20 in a longitudinal direction of said heating element. 
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(1) Difference between claim 1 and cited references 

On the basis of the references to the related art 
presented in an International Search Report, the 

5 applicant has amended the claims as noted in the attached 
document on filing a Demand for International Preliminary 
Examination. Now, the differences between these amended 
claims and the references to the related art in the 
International Search Report will be explained below. 

10 With amended claim 1, the applicant has made it clear 

that the abnormally high temperature detection section 
is disposed on the same side as the exciting coil with 
respect to the heating element and between the winding 
bundles of the conductor wire of the exciting coil. 

15 Cited reference 1 (JP (U) 02-120797) does not 

disclose the configuration that the abnormally high 
temperature detection section is disposed on the same 
side as the exciting coil with respect to the heating 
element and between winding bundles of the conductor wire 

20 of the exciting coil. For this reason, claim 1 of the 
present application has novelty over cited reference 1. 

According to cited reference 1, the magnetic flux 
generated by heating coil 2 passes through radiation 
thermometer 9 as shown in attached reference drawing 1 

25 below. As a result, it can be assumed that an induced 
current may flow into radiation thermometer 9, causing 
radiation thermometer 9 itself to generate heat and result 
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in misoperation. Therefore, according to cited 
reference i, it is not possible to obtain the effects 
of the present invention. 

Next, the inventive steps of the present invention 
5 will be explained. 

In addition to aforementioned cited reference 1, 
Applicant reviews cited reference 2 which is believed 
to be most related to the present invention, 

Cited reference 2 (JP2003 -017221) discloses a 

10 configuration in which temperature fuse 82 is interposed 
between coils 3b of external induction heating apparatus 
3 (see FlGs.2, 5, 6 and 8). On the other hand, cited 
reference 2 discloses that the magnetic flux generated 
by coil 3b penetrates temperature fuse S2 as shown in 

15 reference drawings 2 and 3, as well as cited reference 
1. As a result, there is a possibility that an induced 
current may flow through the metal part of temperature 
fuse 32, causing temperature fuse 32 itself to generate 
heat and result in misoperation. 

20 Here , cited reference 2 does not disclose nor suggest 

the above described latent problem, and therefore taking 
the trouble to interpose temperature fuse S2 according 
to cited reference 2 between the winding bundles of the 
exciting coil as disclosed in cited reference 1 will result 

25 in a more complicated configuration and more difficulty 
in manufacturing and would be considered not always be 
readily derivable even by those skilled in the art. 
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On the other hand, cited references 1 and 2 relate 
to different technical fields mutually (hot forging 
apparatus, image forming apparatus) and adopt different 
heat generation modes (mode inwhich anobject to be heated 
5 is directly heated by means of induction, configuration 
in which heat is produced by making an object to be heated 
contact an induction-heated body of rotation) . For this 
reason, the operations and effects of the temperature 
detection section in cited references 1 and 2 are also 

10 different (measurement of temperature in a heating 
passage, measurement of temperature of the body of 
rotation). Furthermore, the configurations about 
winding of the exciting coil are also different 
(configuration in which the exciting coil is wound in 

15 a spiral fashion in the transfer direction of the object 
to be heated, configuration in which the exciting coil 
is wound in the axial direction of the body of rotation 
for heating the object to be heated) . 

As described above, while cited references 1 and 

20 2 are common in using electromagnetic induction heating 
as a heat ing scheme , they are different in various respects 
and as such, it cannot necessarily be said that it is 
easy to combine these cited references. 

Due to the above described problems, even if cited 

25 reference 1 and cited reference 2 could be combined, the 
configuration resulting from such a combination will 
still involve the above described problems and will not 
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be able to produce the effects of the present invention. 

As stated above, the present invention involves 
inventive steps over cited reference 1 and cited reference 
2 . 

5 

(2) Differences between claims 3 and 4, and cited 
references 

With amended claim 3 , the applicant has made it clear 
that the abnormally high temperature detection section 

10 is on the side of the winding bundle of the conductor 
wire of the exciting coil and disposed in an area interposed 
between the exciting coil and center core. With amended 
claim 4 , the applicant has made it clearthat the abnormally 
high temperature detection section is disposed on the 

15 side of the winding bundle of the conductor wire of the 
exciting coil and in an area interposed between the 
exciting coil and side core. 

Cited reference 2 discloses that the temperature 
detection section (temperature fuse S2) is interposed 

20 between the winding bundles of the exciting coil. 
Moreover, cited reference 3 ( JP2 0 0 1 - 1 8 8 4 3 0 ) discloses 
an electromagnetic induction heating apparatus having 
a center core and side core. 

On the other hand , ci ted reference 4 ( Japanese Pat ent 

25 Application Laid-Open No ♦HEI8-16006} discloses a 
configuration in which iron core 2 as a core is wound 
with exciting coil 3 and safety element 7 is disposed 
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around this as a temperature detection section (see FIG. 
1) - 

As described above, the disclosure of cited 
reference 4 is limited to the configuration in which the 
5 safety element is disposed around the iron core and coil, 
and cited reference 4 does not disclose the configuration 
in which "the abnormally high temperature detection 
section is interposed be tween the center core and exciting 
coil" unlike the present invention. 
10 For this reason, it would not be necessarily easy 

even for those skilled in the art to make the present 
invention, even when cited references 2 through 4 are 
combined . 

Hereinafter, the applicant provides supplementary 
15 explanations about the differences between the present 
application and respective cited references using 
reference drawings . 

(3) About cited reference 1 

20 Differences between the present application and the 

cited reference 1 will be explained in detail with 
reference to reference drawing 1 below. 

As shown in attached reference drawing 1, cited 
reference 1 (JP (U) 02-120797) adopts a configuration in 

25 which heating coil 3b is wound around the entire outer 
surface of object to be heated 5 and is not able to cause 
a transfer sheet to directly or indirectly contact the 
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object to be heated. Therefore, such a configuration is 
not applicable to a fixing device for an image forming 
apparatus . 

Furthermore/ as described in cited reference 1, in 
5 the case where the longitudinal direction axis of object 
to be heated 5 = fixing device, when the coil is wound 
around the rotation central axis of heating roller 1, 
inductance becomes extremely large compared to the case 
where the coil is wound along the heating roller axial 
10 direction as in the case of the present application, 
preventing the current from flowing and requiring a 
drastic increased cost of the power supply section/ which 
makes an application to an image forming apparatus 
difficult . 

15 

(4} About differences between cited reference 2 and 
present application (i) - with reference to reference 
drawing 2 - 

Differences between the present application and 
20 cited reference 2 will be explained in detail below with 
reference to attached reference drawing 2 of cited 
reference 2 , 

As shown in the left drawing (FIG. 2(a)) in the 
configuration shown in attached reference drawing 2 of 
25 cited reference 2 (JP 2003-017221) , when a current is flown 
through all the parts of coil 3 located close to heating 
roller 1 in the same direction and all the parts of coil 
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3 located far from heating roller 1 in the reverse direction, 
magnetic flux is generated as shown in the drawing. 

In this case, the magnetic flux that penetrates 
temperature fuse S2 is large, an induced current flows 
5 through a metal part of temperature fuse 32 and S2 itself 
produces heat, resulting in high possibility of 
misoperation . 

Furthermore, as shown in the right drawing (FIG, 
2(a)) of reference drawing 2, when the current is flown 

10 through coil 3 on both sides of temperature fuse S2 in 
different directions, magnetic flux also penetrates 
temperature fuse S2, resulting in still high possibility 
of misoperation due to heat generation of 32 itself. 
Furthermore, in the case of the right drawing, magnetic 

15 fluxes on both sides of 32 are generated in directions 
in which they cancel out each other. Therefore, it is 
actually not possible to obtain a large magnetic field 
and heat generation is also insufficient. 

In the right drawing, when the distance between the 

20 two coils is increased and temperature fuse 2 is disposed 
in the center, the above described problem can be solved. 
However, the distance between the heat generation 
position (position facing coil 3 of core metal (heating 
element) ) la) and temperature fuse S2 is increased and 

25 causes response of temperature fuse S2 to delay, making 
it impossible to secure safety. 

On the other hand, the amended present invention 
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Is different from cited reference 2 as follows. 

The invention according to amended claim 1 is 
"characterized in that the abnormally high temperature 
detection section is disposed on the same side as the 
5 exciting coil with respect to the heating element and 
between the winding bundles of the conductor wire of the 
exciting coil" and the "winding bundle" used here refers 
to a bundle of conductor wires through which a current 
flows in the same direction and "between the winding 

10 bundles" refers to between conductor wires making up the 
winding bundle (see [0053] in the Specification of PCT 
Application) . According to this configuration, as shown 
in FIG, 4 of the present application shown in attached 
reference drawing 4 , most of the magnetic flux generated 

15 by the coil is generated around the winding bundle and 
substantially no magnetic flux penetrates thermostat 301, 
which prevents the induced current from flowing through 
thermostat 301, causing self heat generation and thus 
producing misoperation. 

20 in FIG , 2 and FIG. 8 of cited reference 2, since 

temperature fuse 32 is disposed between the coils through 
which the currents flow in mutually opposite directions 
in both of the above described two ways of current flowing, 
such a configuration is different from that of the present 

25 invention. 

The invention according to claim 3 of the present 
application is characterized in that "the abnormally high 
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temperature detection section is interposed between the 
exciting coil and center core", while the invention 
according to claim 4 is characterized in that "the 
abnormally high temperature detection section is 
5 interposed between the exciting coil and side core" and 
as FIG. 9 and FIG . XI of the present application shown 
in attached reference drawing 4 , most of the magnetic 
flux passes through center core 232b and side core 232c 
and substantially no magnetic flux penetrates thermostat 

10 301, which eliminates worry about misoperation due to 
self heat generation of thermostat 301 as in the 
configuration according to claim 1, 

Cited reference 2 shows no component equivalent to 
the center core and side core and has a configuration 

15 completely different from that of the invention of the 
present application . 

(5) Differences between cited reference 2 and the present 
application (ii) - with reference to reference drawing 
20 3 - 

Differences from the present application will be 
explained in detail with reference to attached reference 
drawing 3 of cited reference 2 below. 

In the configuration shown in FIG . 5 and FIG. 6 of 
25 attached reference drawing 3 of cited reference 2 
( JP2003 - 017221) , a current is flown through coil 3b in 
such a way that the flow direction is reversed between 
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both sides of temperature fuse S2 > 

When there is no magnetic force shielding member 
5, the magnetic flux shown in attached reference drawing 
3 is generated. At this time, since most of magnetic flux 
5 penetrates temperature fuse S2, an induced current is 
generated in temperature fuse 82, which may cause 
misoperation due to self heat generation. As a 
count er me a sure , cited reference 2 provides magnetic force 
shielding member 5, However, when magnetic force 

iO shielding member 5 is disposed in the vicinity of coil 
3b, an induced current is generated in magnetic force 
shielding member 5 in the direction of canceling the 
magnetic flux generated when a current is flown through 
coil 3 b . For this reason, magnetic force shielding member 

15 5 itself is strongly heated and the magnetic flux passing 
through core metal la of heating roller 1 drastically 
decreases and the induced current that flows through core 
metal la of heating roller 1 also decreases, making it 
impossible to perform effective heat generation. 

20 Furthermore, even magnetic force shielding member 

5 is provided, it is not possible to completely shield 
all the magnetic flux that penetrates temperature fuse 
32 . Therefore, the effect of preventing misoperation 
caused by self heat generation due to the induced current 

25 of temperature fuse S2 is considered insufficient. 

Furthermore, when magnetic flux shielding plate 5 
is provided only in the periphery of temperature fuse 
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32 as in FIG. 5(b) shown in attached reference drawing 
3, heat generation by heating roller 1 is significantly- 
reduced in the area (central part in the axial direction) 
where magnetic flux shielding plate 5 covers coil 3b 
5 compared to the area (end in the axial direction) where 
there is no magnetic flux shielding plate 5, which 
generates a temperature irregularity in the axial 
direction, increasing the possibility that it may not 
be put into practical use. 

10 In contrast to this cited reference 2 , the invention 

according to claim 1 of the present application is 
"characterized in that the abnormally high temperature 
detection section is disposed on the same side as the 
exciting coil with respect to the heating element and 

15 between the winding bundles of the conductor wire of the 
exciting coil" and the "winding bundle" used here refers 
to a bundle of conductor wires through which a current 
flows in the same direction and "between the winding 
bundles" refers to between conductor wires making up the 

20 winding bundle (see [0053] in the Specification of PCT 
Application) , 

In FIG r 5 and FIG . 6 shown in attached reference 
drawing 3 of cited reference 2, temperature fuse S2 is 
interposed between coils 3b through which currents flow 

25 in mutually opposite directions, which is a configuration 
completely different from that of the present invention. 
Furthermore, the invention according to claim 3 of 
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the present application is ^characterized in that the 
abnormally high temperature detection section is 
interposed between the exciting coil and center core", 
while the invention according to claim 4 is characterized 
in that "the abnormally high temperature detection 
section is interposed between the exciting coil and side 
core" and as FIG. 9 and FIG. 11 of the present application 
shown in attached reference drawing 4 , most of the magnetic 
flux passes through center core 232b and side core 232c 
and substantially no magnetic flux penetrates thermostat 
301, which eliminates concern about misoperation due to 
self heat generation of thermostat 301 as in the case 
of the configuration according to claim l. 

Cited reference 2 shows no component equivalent to 
the center core and side core and has a configuration 
completely different from that of the invention of the 
present application. 
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REFERENCE DRAWING 1 

CITED REFERENCE 1: JP ( U ) 0 2 - 1 2 0 7 9 7 
[FIG. 1] 

9 RADIATION THERMOMETER 
5 2 HEATING COIL 
8 BILLET HEATER 
17 SEAL 
5 BILLET 
13B SEALED DUCT 
10 6 HEATING PASSAGE 

16 HEAT RESISTANT RESIN MOLD 
13A SEALED DUCT 
[FIG. 2] 

15 

REFERENCE DRAWING 2 

CITED REFERENCE 3: JP2 003-017221 
[FIG. 2] 
(a) 

20 MAGNETIC FLUX PENETRATES TEMPERATURE FUSE 
MAGNETIC FLUX 
TEMPERATURE FUSE 
(b) 

HIGH FREQUENCY POWER SOURCE 

25 

REFERENCE DRAWING 3 
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CITED REFERENCE 2: JP2 0 0 3 - 0 1 7 2 2 1 
[FIG. 5] 
(a) 

MAGNETIC FLUX PENETRATES TEMPERATURE FUSE 
5 (b) 

HIGH FREQUENCY SOURCE 
[FIG. 6] 



10 REFERENCE DRAWING 4: ILLUSTRATIONS OF OPERATIONS AND 
EFFECTS OF PRESENT APPLICATION 
[FIG, 4] 
<CLAIM 1> 

MAGNETIC FLUX DOES NOT PENETRATE TEMPERATURE DETECTION 
15 SECTION 

TEMPERATURE FUSE 

[FIG , 9] 

<CLAIM 3> 
[FIG, 11] 
20 <CLAIM 4> 
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